A system for monitoring electrocardiogram (ECG) through clothes inserted between the measuring electrodes and the body surface of a subject when lying on a mattress has been proposed. The principle of the system is based on capacitive coupling involving the electrode, the clothes, and the skin (see Fig.1 ). The capacitive coupling allows the electrode to lead alternating electrocardiographic current through capacitance of the coupling. The technique is also founded on impedance transforming circuit that has extremely high input impedance and low output impedance. The impedance transforming circuit is adopted to match high impedance of the coupling to low impedance required by subsequent circuitry.
A pilot system was fabricated using the technique. The device was composed of an instrumentation amplifier, a notch filter, a high-pass filter, a low-pass filter, and two inverting amplifiers. The instrumentation amplifier having 1000TΩ input impedance (from specification sheet) was used not only as an differential amplifier but also as the impedance transforming circuit.
Validation of the system revealed the following: (1) In spite of the gain attenuation in the pass band of the system, distortion of the detected signal was subtle even when clothes thicker than 1mm were inserted, (2) The system was able to yield a stable ECG from a subject particularly during sound sleep (see Fig. 2(a) ), (3) The system succeeded in detecting ECG after changing the posture into any of supine, right lateral, or left lateral positions (see Fig.2(b) ) by adopting a newly devised electrode configuration shown in Fig.3 . Therefore, the proposed system appears promising for application to bedding as a non-invasive and awareness-free system for ECG monitoring during sleep. A system for monitoring electrocardiogram (ECG) through clothes inserted between the measuring electrodes and the body surface of a subject when lying on a mattress has been proposed. The principle of the system is based on capacitive coupling involving the electrode, the clothes, and the skin. Validation of the system revealed the following: (1) In spite of the gain attenuation in the pass band of the system, distortion of the detected signal was subtle even when clothes thicker than 1mm were inserted, (2) The system was able to yield a stable ECG from a subject particularly during sound sleep, (3) The system succeeded in detecting ECG after changing the posture into any of supine, right lateral, or left lateral positions by adopting a newly devised electrode configuration. Therefore, the proposed system appears promising for application to bedding as a non-invasive and awareness-free system for ECG monitoring during sleep. (10) ，Paradiso ( 
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